Abstract. Facing the increasing of fuel price and lacking of world oil resource, research for biobriquette as alternative energy for fossil fuel is conducted. Indonesia has considerable amount of biomass and it is still remain unused that can be used as biobriquette. As the initial research, Garut, Ciamis, and Sumedang district, West Java are selected which have rice husk and corncob commodities. In these disrticts, rice husk and corncob potency are respectively 4,460.73 tons and 3,222.85 tons and potentially result 57,572.86 GJ from husk and 60,911.86 GJ from corncob. To optimize mechanical properties and calorie value of biobriquette, research for calorie content and combination of rice husk and corncob are being conducted with various adhesive content and mixture. The best result of shatter index, durability, and calorie test on the corncob biobriquette is from biobriquette with 6% adhesive with calorie content as 5,516.85 kkal/kg. While the best calorie content for husk biobriquette is 6% adhesive with calorie content as 2,650.20 kkal/kg. The best calorie content for mixed biobriquette is biobriquette with 75% corncob and 25% rice husk with calorie content as 5,331.95 kkal/kg. Economy analysis show for corncob and husk biobriquette production cost per kg are respectively Rp 2,585.00 and Rp 2.625.00 with price of Rp 5,000.00 and Rp 3,000.00 obtained nett profit respectively Rp 2,173.00 and Rp 338.00.
INTRODUCTION
Nowadays, fuel price increasing and lacking of oil resource in the world has become serious issues and need an immediate solution as it could be an obstacle in most of living aspect. To answer these problems, research to look for alternative energy is needed. On the other side, small industries, hospitality industries, and nursery industries use coal briquette as electricity and gas start to be expensive. For example, every single tofu industry in Cibuntu, Bandung needs briquette for 100 kg everyday [1] . It makes briquette demand increase every time. But, now coal briquette has limited amount and dangerous emission, so industries are going to use environmental-friendly fuel.
On the other side, West Java, especially in Ciamis, Garut, and Sumedang district have a good rice and corn yields. But, they also yield corncob and husk as shown in Fig.1 .There are 4,460.73 tons and 3,222.85 tons that are always wasted and turn into environment problem. Thought, it should be used for alternative and enormous energy resource. Based on those problems, this research is conducted which the objectives are optimizing corncob and rice husk biomass as alternative fuel, the second is conducting economic analysis on biobriquette cost.
The advantages of this research are gaining alternative fuel which could substitute fossil fuel and the novelty of this research are involving economic analysis on biobriquette production cost, examining mechanical properties and heat content optimization of biobriquette.
Briquette is one of solid state fuel like charcoal but it is not formed from wood. Commonly, briquette comes from coke which is formed to cubic and use to substitute charcoal [2] as shown in Fig.2 .
FIGURE 2. Coke Briquette
Based on data from Badan Penelitian dan Pengembangan Kehutanan (BPPK/ Forestry Development and Research Council), Indonesia has standard of proper briquet which is having minimum calorie content 5,000 kkal/kg [3] . Coke briquet has calorie content of 5,500 kkal/kg while charcoal has 3,583 kkal/kg. But, the usage of coke coal has side effect such as air pollution and having limited amount of coal that makes it no longer popular. Rice husk has calorie value of 3,073 kkal/kg while corncob has calorie value of 4,500 kkal/kg. So, the total corncob and rice husk in Ciamis, Garut, and Sumedang could potentially result respectively 57,572.86 GJ and 60,911.86 GJ of energy.
Based on the production process, biobriquette divided in two types, they are carbonized briquet which is made through carbonization process and non carbonized briquet which is not made through carbonization process. Carbonized biobriquette has higher calorie value than non carbonized biobriquette as carbonization process give more carbon content in biomass and increase calorie content of biobriquette. Figure 3 describes the flowchart of biobriquet production. The first production is conducted in laboratory scale. Before it, making a set of production machines are counducted such as disk mill, carbonizer, steamer, and printing press machine. Biobriquette production processes are started by carbonization process which takes 8 hours. Biomass is put in the cylinder and heated until it turns to black-colored like charcoal. This process uses carbonizer.
METHOD
Next step is the process for grinding biomass by using two steps disk mill. First step to grind biomass after carbonization process, then it is softened by using secondary disk mill and Mesh 40 strainer to produce biomass powder. Then, biomass powder is mixed with tapiocca in the steamer and steam is given in the process to ease the process. After process of mixing, briquette is formed into cylinder by using printing press depend on the type of printing press. The next step is dehydration process by using oven or drying on the sun for a day to make sure there is no vapor from previous process remain in the briquette. 
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FIGURE 4. (a). Corncob Biobriquette, (b). Rice Husk Biobriquette
After production process, biobriquette would take a set of tests, such as stability test, shatter index test, durability test, and combustion test.
RESULT AND DISCUSSION
Biomass Potency in Garut, Ciamis, and Sumedang Districts
Survey result per session of biomass in three districts in West Java, which are Garut, Ciamis, and Sumedang district is shown in Table 1 . From the commodities of these three districts, by assuming that 1 kg dry rice contain 300 gram husk giving the husk as 4,460.73 ton while one kg corn contains corncob and corn tree as 5 kg giving biomass from corn 3,228.85 ton per session. It indicates biomass from corncob and rice husk in these three district are potential as biobriquette.
Beside of using single biomass to make biobriquette, another way is using combination between two biomasses such as corncob and rice husk biomasses. There are three variations between corncob and rice husk, 75% corncob and 25% rice husk, 50% corncob and 50% ruce husk, and 25% corncob and 75% rice husk.
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Biobriquettes would be tested with several test. First test is stability test to examine difference of biobriquette size after through printing press till biobriquette remain steady. Commonly, the briquette size will increase after pressing process due to these factors:
1. Decreasing of adhesive force vertically due to lost of pressing force from printing press machine 2. Vapor absorbtion into the briquette increasing the size of biobriquette 3. Inadhesive properties from coal powder in dry condition. According to this test, the good quality of biobriquette is the biobriquette that reach stable condition quickly so the biobriquette could be use immediately after production process [4] .
The next test is shatter index test, which is test by dropping briquette from height of 1.8 m and observe the amount of disintegrated part due to collision. Based on the test, resulted that briquette with 0% tapiocca adhesive content is the fragilest with 48.71% shatter index because it is not given adhesive. The toughest briquette is biobriquette with shatter index of 4.01% by using 6% adhesive content. The result is shown in Table 2 . The next test is durability test to observe the toughness when it is stored for a certain time. The result shows briquette with 8% adhesive has the highest durability with 49.13 % while briquette with 0% adhesive has the lowest durability with 0%, as shown in Table 3 .
TABLE 3. Durability test table
The next test is calorie test by observing which kind of adhesive content of biobriquette result the highest calorie value. The result shows the highest calorie value is achieved by 0% adhesive biobriquette with 5,644.55 kkal/kg and the lowest calorie value is 8% adhesive rate biobriquette with 5,001.11 kkal/kg. Since the thermoplastic properties from adhesive turns biobriquette to be less flammable and easy to absorb vapor, so the briquette which has the highest adhesive would take the heat to release the vapor first, so the net calorie will decrease. The result is shown in Table 4 .
TABLE 4. Calorie content of corncob biobriquette
For rice husk biobriquette, the calorie content test conduct with the similar method as corncob biobriquette. The research has just finished with the calorie content test, while the shatter and durability test is ongoing and would be done immediately. The result test is shown in Table 5 .
Adhesive (%)
Durability ( The calorie content test also conducted for combination of husk and corncob. On this research is applied the combinations of 75% corncob and 25% husk, 50% corncob and 50% husk, 25% corncob and 75% husk. The test is done for calorie value, while shatter and durability test are ongoing. The result shows that compare with pure corncob biobriquette, mixing corncob and husk as biobriquette materials will decrease the calorie value, but compared with pure husk biobriquette, it will increase the calorie value. It becomes a solution for the case like lacking biomass source. The result is shown in Table 6 . Taking the highest calorie content data from all tested biobriquettes, it could be compared as shown in Table 7 . From Table 7 , the husk biobriquette has the lowest calorie and it is under the standard from BPPK, while the rest are exceed the standard calorie content from BPPK. But, it still could be used in other aspect rather than industry, for example in livestock purpose as heater for cage.
Economic Analysis of Corncob and Rice Husk Biobriquette
Economic analysis result between corncob and rice husk biobriquette with 200 kg production capacity is shown in Table 8 . 
050014-5
From Table 8 based on material price and total production cost with price of corncob and rice husk biobriquette respectively as Rp 5,000.00/kg and Rp 3,000.00/kg the profit of corncob and rice husk biobriquette are respectively Rp 2,173.00/kg and Rp 338.00/kg.
CONCLUSION
According to research which has been conducted, the optimum result of shatter index, durability, and calorie test on corncob biobriquette is biobriquette with 6% adhesive rate, giving the calorie content of 5,516.85 kkal/kg, while the optimum result of calorie test on husk biobriquette and mixed biobriquette are obtained respectively with 6% adhesive rate husk biobriquette, giving the calorie content of 2,615.2 kkal/kg and biobriquette with 75% corncob and 25% husk, giving the calorie content 5,331.95 kkal/kg. From economy analysis result, obtained the production cost per kg for corncob andhusk biobriquette are respectively Rp 2,585.00 and Rp 2,625.00. By selling corncob and husk biobriquette with price per kg respectively Rp 5,000.00 and Rp 3,000.00 could be obtained net profit per kg for corncob and husk biobriquette respectively Rp 2,173.00 and Rp 338.00. So, it is potential to be realized for industrial scale.
